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PROBLEM TO BE SOLVED: To provide a miniature optical lens excellent in optical basic 
characteristics such as refractive index, double refraction and light transmittance, having high heat 
stability, low water absorbing properly and high hardness and capable of reducing production cost 
because many lenses are formed at a time. SOLUTION: The optical lens has a silicone resin which 
satisfies the conditional expressions (the number of silicon atoms in the form of R1Si03/2)/(the total 
number of silicon atoms)>0, (the number of silicon atoms in the form of Si04/2)/(the total number of 
silicon atoms)>=0 and (the number of silicon atoms in the form of R1Si03/2)+(the number of silicon 
atoms in the form of Si04/2»* 100/(the total number of silicon atoms )>=5% (where R1 is H, hydroxyl. 
amino group, halogen atom or an organic group). The minimum effective radius of each optical face of 
the optical lens is 0.03-3.00 mm. 
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(54) OPTICAL LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a miniature optical lens excellent in optical basic 
characteristics such as refractive index, double refraction and light transmittance, having high 
heat stability, low water absorbing property and high hardness and capable of reducing 
production cost because many lenses are formed at a time. 

SOLUTION: The optical lens has a silicone resin which satisfies the conditional expressions (the 
number of silicon atoms in the form of R1 Si03/2)/(the total number of silicon atoms)>0, (the 
number of silicon atoms in the form of Si04/2)/(the total number of silicon atoms)>0 and {(the 
number of silicon atoms in the form of R1 Si03/2)+(the number of silicon atoms in the form of 
Si04/2)}x 100/(the total number of silicon atoms)>5% (where R1 is H, hydroxyl, amino group, 
halogen atom or an organic group). The minimum effective radius of each optical face of the 
optical lens is 0.03-3.00 mm. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an optical lens. 
[0002] 

[Description of the Prior Art]Various cameras, such as a camera, a film combination camera 
(disposable camera), and a video camera, CD, CD-ROM, CD-R, CD-RW, CD-Video, MO, To the 
optical lens used for various equipment etc. which are called OA equipment, such as optical 
pickup devices, such as DVD, a copying machine, and a printer. Polymethylmethacrylate, 
polycyclohexyl methacrylate, polystyrene, Using the plastic lens etc. by which injection moulding 
was carried out using resin, such as polycarbonate, a Polly 4-methylpentene, norbornene system 
polymer, and polyurethane resin, for a part or all of the optical system is known. 
[0003]The actual condition is coming to the limit by such a plastic lens being lightweight 
compared with a glass lens, and a manufacturing cost being low to fabricate reducing a 
manufacturing cost more than now, and a small lens, although it is advantageous considerably. 
[0004]Namely, just before pouring resin into a metallic mold in the present molding equipment, in 
order to carry out melting of the resin material and to press fit in a metallic mold by a 
predetermined pressure, needing heat plasticization equipment called a melting cylinder with a 
screw — the temperature distribution of resin in a metallic mold — accuracy — it is high, for 
example, the highly precise temperature control equipment for carrying out temperature control 
to less than 1 ** is needed. With the performance of a lens, it is necessary to give a required 
pressure but so that it may become uniform over the whole lens, and. fabricating many with one 
piece of heat plasticization equipment at once to the metallic mold of a predetermined size for 
the necessity for the uniform pressure — hard — if the lens number fabricated at once 
increases, big power is needed for tearing off a shaping lens from a metallic mold indeed. 
[0005]It is in a severe situation to reduce a manufacturing cost further rather than the actual 
condition under the above restrictions. According to the necessity for an above-mentioned 
uniform pressure, the more a lens becomes small size, i.e., a byway, the more it will be necessary 
to also make small the cross-section area of the gate which pours in resin but, and. For example, 
even if it will be necessary to make it the small gate of 0.3 or less mm squares, it is in the 
situation where there is also a physical limit also in making it difficultly and small, and byway- 
izing of a lens is also close to a limit to obtain a conversely uniform pressure for the small gate. 
[0006]While the high-density-recording system using lights, such as CD-R, DVD, and MO, is 
studied briskly and put in practical use in recent years, improvement in the further storage 
density has been measured by shortening wavelength of a record light source. The wavelength of 
400 nm or less is going to be used by the next-generation optical recording system. An above- 
mentioned polyolefin system, polycarbonate system, and acrylic plastic resin material have many 
what has very low spectral transmittance and the things which are not penetrated at all of 400 
nm or less of an ultraviolet region, There is a problem that combination of the polymer chain 
which constitutes a plastic is cut and not only it but ultraviolet rays promote degradation. That 
is, in future high-density optical recording, the spectral transmittance of an ultraviolet region is 
high and an optical lens in which the moldability was moreover excellent is desired strongly. 
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[0007] 

[Problem to be solved by the invention]This invention is made based on the above SUBJECT, 
and one of the purposes of this invention is obtaining the small optical lens which used silicon 
system resin. Another purpose is to obtain the optical lens which can reduce the manufacturing 
cost which can fabricate many at once. Another purpose is to obtain an optical lens with high 
spectral transmittance of an ultraviolet region. 
[0008] 

[Means for solving problem]The following composition was able to attain this invention. 
[0009] 1. Optical lens which has silicon system resin with which it is satisfied of the following 
conditional expressions, and is characterized by minimum effective radius of optical surface 
being 0.03 mm or more 3.00 mm or less. 

[0010](The form of R1Si0 3 / 2 .) Number [ of the silicon atoms carried out ]/. (Total of a silicon 

atom) >0(number of silicon atoms which carried out form of Si0 4/ , 2 )/ (total of silicon atom) >=0 

{(number of silicon atoms which carried out form of R1 Si0 3/ , 2 )+(number °f silicon atoms which 

carried out form of Si0 4/ , 2 )} x100/(total of silicon atom) >=5% — here — R1 — a hydrogen atom. 

They are a hydroxyl group, an amino group, a halogen atom, or an organic group. 

[001 1]2. Optical lens of said one description, wherein volume of said optical lens is below 100 

mm 3 . 

[001 2]3. Optical lens given in said 1, wherein said silicon system resin satisfies 5%<=(number 
x100 of silicon atom which carried out form of R1Si0 3/ , 2 )/(total of silicon atom) <=90%, or 2. 
[001 3]4. Optical lens given in said 1, wherein said silicon system resin satisfies 5%<=(number 
x100 of silicon atom which carried out form of R2R3 2 Si0 2/ , 2 )/(total of silicon atom) <=60%, or 2. 
[0014]Here, R2 and R3 are a hydrogen atom, a hydroxyl group, an amino group, a halogen atom, 
or an organic group respectively. 

[001 5]5. Optical lens given in said any 1 clause of 1 thru/or 4, wherein 15-100-mol% is aromatic 
group among substituents combined with silicon atom contained in said silicon system resin. 
[001 6]6. Optical lens given in said any 1 clause of 1 thru/or 4, wherein more than 20mol% is alkyl 
group among substituents combined with silicon atom contained in said silicon system resin. 
[001 7]7. Optical lens of said six descriptions, wherein said alkyl group is methyl group. 
[001 8]8. Optical lens given in said any 1 clause of 1 thru/or 4, wherein more than 20 mol % is 
hydrogen atom among substituents combined with silicon atom contained in said silicon system 
resin. 

[001 9]9. As for said silicon system resin, average composition formulas are R4 a (C n H 2n+1 ) ^'0(4- 
a-b) /2 ( nere )- R4 is organic groups other than a hydrogen atom, a hydroxyl group, an amino 
group, a halogen atom, or an alkyl group, It is a> 0 and b> 0, and it is 0<a+b<2 and n expresses a 
positive integer. Optical lens given in any 1 clause of said 1 thru/or 4, or 6 thru/or 8 forming 
from the constituent containing the organopolysiloxane expressed. 

[0020]10. The optical lens of said nine descriptions characterized by being n= 1 among said 
average composition formula R4 a (C n H 2n+P b SiO ( 4 _ a _ b ) / 2 - 

[002 1 ] 1 1 . An optical lens given in said 9, wherein said organopolysiloxane has an ANIKENIRU 
group, or 10. 

[0022] 12. As for said silicon system resin, average composition formulas are R5 c (H) d SiO ( 4 _ c _ 
d ) / 2 (here). R5 is a hydroxyl group, an amino group, a halogen atom, or an organic group, and is 
c> 0 and d> 0 — 0<c+d<2 — it is — an optical lens given in any 1 clause of said 1 thru/or 4, or 
8 forming from the constituent containing the organopolysiloxane expressed. 
[0023] An optical lens given in any 1 clause of said 1 thru/or 4, or 6 thru/or 12 having the 
spectral transmittance of not less than 80% to a wavelength zone (13.250 nm - 900 nm). 
[0024] 14. An optical lens given in said any 1 clause of 1 thru/or 13 which said silicon system 
resin is silicone resin, and is characterized by said optical lens consisting of this silicone resin. 
[0025] 15. The optical lens of said 14 descriptions which said silicone resin is a heat-hardened 
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type, and are characterized by having used the addition reaction for the heat-curing reaction, 
and being formed. 

[0026] 16. The optical lens of said 15 descriptions using a platinum compound for the catalyst of 
said heat-curing reaction. 

[0027] An optical lens given in said any 1 clause of 1 thru/or 16 having the transmissivity of not 
less than 85% in a wavelength zone (17.400 nm - 850 nm). 

[0028] 18. An optical lens given in said any 1 clause of 1 thru/or 17, wherein JIS-A hardness is 
85 or more. 

[0029] 19. An optical lens given in said any 1 clause of 1 thru/or 18, wherein at least one optical 
surface has aspherical surface shape. 

[0030]20. The optical lens of said 19 descriptions, wherein both sides of an optical surface have 
aspherical surface shape. 

[0031]Hereafter, the silicon system resin used for this invention is explained. 
[0032]The inside of the ingredient which constitutes an optical lens as having silicon system 
resin in this invention, It is a range in which it is preferred 70 weight % or more and also that 
silicon system resin contains 80weight % or more, and they do not spoil [ in / preferably / mean 
setting silicon system resin to one of them at least, and / optical lens mold goods ] the effect of 
this invention, That in which other resin and various additives were mixed is also contained in 
this invention. Various coated layers may be provided in the surface of the lens for the various 
purpose. 

[0033]In silicon system resin, it is the (number of the silicon atoms which carried out the form of 
R1Si0 3 / 2 ) / (total of a silicon atom) >0, It is the (number of the silicon atoms which carried out 
the form of Si0 4/ , 2 ) / (total of a silicon atom) >=0, that it is {(number of silicon atoms which 
carried out form of R1Si0 3/ , 2 ) +(number of silicon atoms which carried out form of Si0 4/ , 2 )} 
x100/(total of silicon atom) >=5%, The silicon atom which made the form of R1Si0 3/ , 2 which is 3 
organic-functions siloxane units at least the silicon atom which constitutes silicon system resin 
certainly exists, Even if the silicon atom which carried out the form of Si0 4/ , 2 which is 4 organic- 
functions siloxane units exists, it is not necessary to carry out it but, and the number of the 
silicon atoms which totaled the both means being not less than 5% to the number of all the 
silicon atoms. Silicon system resin means the resin which has a silicon atom. 
[0034]A moldability excellent in this invention, outstanding heat resistance, a low remains double 
reflex, low water absorption, An optical lens which fitted dramatically industrial production which 
can obtain a small optical lens whose minimum effective radii having the characteristics, such as 
good light transmittance, of an optical surface are 0.03 mm - 3.00 mm, and can fabricate a 
majority of the optical lenses at once, and which can reduce a manufacturing cost is found out. 
[0035]The center of gravity of an outermost periphery of an effective optical surface and 
projection to a field vertical to an optic axis of an optical surface says distance used as the 
shortest as the minimum effective radius of an optical surface said here. For example, a circular 
optical surface says an optical surface outermost periphery and distance based on [ which are 
the center of gravity ] circles, i.e., a radius of an effective optical surface, as the minimum 
effective radius seen from an optical axis direction. A rectangular optical surface says the 
shortest distance of an optical surface outermost periphery on a rectangular long side, and a 
centroid position, i.e., a half of shorter side length, as the minimum effective radius seen from an 
optical axis direction. Other optical surfaces are considered the same way. 
[0036]It was desirable for volume to apply to an optical lens below 100 mm 3 especially, and the 
effect was greatest. 

[0037]R1SiO 3 / 2 (R1 shows hydrogen, hydroxyl group, amino group, halogen atom, or organic 
group.) unit in silicon system resin used for this invention, That is, it is preferred that a silicon 
atom which makes 3 organic-functions siloxane units which carried out a form of R1Si0 3/ , 2 
among all the silicon atoms which constitute silicon system resin is 5 to 90%. In order to obtain 
hardness high as an optical lens, it is preferred that a silicon atom which makes 3 organic- 
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functions siloxane units does or more 5% existence of, and it is preferred to make into 90% or 
less a silicon atom which makes 3 organic-functions siloxane units from a viewpoint of shock 
resistance or brittleness. Since problems, such as gelling, are produced in a synthetic distance, it 
is dramatically difficult to manufacture stably organopolysiloxane for shaping which a silicon atom 
which makes 3 organic-functions siloxane units contains not less than 90%. Content of R1 Si0 3/ , 2 
is 30 to 70% preferably. 

[0038]As R2 and R3 which are combined with a silicon atom which makes R1 and 2 organic- 
functions siloxane units which are combined with a silicon atom which makes 3 organic-functions 
siloxane units, a hydrogen atom, a hydroxyl group, an amino group, a halogen atom, or an organic 
group is expressed respectively. 

[0039]A thing of a different kind may be sufficient also as a thing of the same kind as an organic 
group, and it can mention respectively an alkyl group which is not replaced [ substitution or], an 
alkenyl group, an alkylene group, an aryl group, a cycloalkyl group, etc. 

[0040]As an alkyl group, a methyl group, an ethyl group, a propyl group, a butyl group, benzyl, a 
phenethyl group, a trifluoromethyl group, benzyl, etc. are mentioned. 

[0041]As an alkenyl group, an allyl group, a vinyl group, an isopropenyl group, a butenyl group, 
etc. are mentioned. Preferably, it is a vinyl group. 

[0042]As an alkylene group, a methylene group, ethylene, a propylene group, a butylene group, 
etc. are mentioned. 

[0043]As an aryl group, bases, such as a phenyl group, a tolyl group, a xylyl group, a naphthyl 
group, a chlorophenyl group, a tribromo phenyl group, a pentafluorophenyl group, a furil group, a 
thienyl group, and a pyridyl group, are mentioned. 

[0044]As a cycloalkyl group, bases, such as a cyclopentylic group, a cyclohexyl group, an 
adamanthyl group, and a norbornyl group, are mentioned. 

[0045]An optical lens which has silicon system resin of this invention, By using more than 
20mol% as an alkyl group or a hydrogen atom among substituents possible high light 
transmittance in a large wavelength zone and combined with a silicon atom, It is possible to 
attain spectral transmittance of not less than 80% to a large wavelength zone (250 nm - 900 nm), 
and especially light transmittance of a short wavelength region can be raised. 
[0046]In this invention, by using 15-100-mol% as an aromatic group among substituents 
combined with a silicon atom, a refractive index can be improved further and aryl groups are a 
phenyl group, a tolyl group, and a mono- KURORU phenyl group desirable still more preferably as 
an aromatic group. 

[0047]Although an example of 3 organic-functions siloxane (R1Si0 3/2 ) is shown below, this 
invention is not limited to these. 

[0048]S3-1 SiO(CH 3 ) 3/2 S3-2. (CH 2 =CH) Si0 3/2 S3-3. (CgH 5 ) Si0 3/2 S3-4. (CgH^) Si0 3/2 S3-5. 
(C 1Q H 7 ) CH 2 CH 2 Si0 3/2 S3-6 SiO(C 6 H 2 Br 3 CH 2 CH 2 ) 3/2 S3-7 SiO(CgH 5 CH 2 ) 3/2 S3-8 -. (CH 2 CH 2 ) 
In addition to Si0 3 / 2 3 organic functions and 4 organic-functions siloxane units, structural units 
other than 1 organic-functions siloxane units, 2 organic-functions siloxane units, and a siloxane 
structural unit can be included. 

[0049] 1 organic-functions siloxane units are siloxane units which have three substituents, and 
the following is mentioned as an example. 

[0050](CH 3 ) 3 Si0 1/2 , ^ 2 (CH 2 =CH-) Si0 1/2 , (C g H 5 ) 2 Si0 1/2 , ^ 3 Si0 1/2 (CH,), (C^) 
2 Si0 1/2 , ( CH (q h CH ) ) 2^' < ~ > 1/2' ancJ - (CH 2 CH 2 ) (CHg) 2 Si0 1/2 can be mentioned (CH 3 ). 

[0051]2 organic-functions siloxane units are siloxane units which have two substituents, and the 
following is mentioned as an example. 

[0052](CH 3 ) 2 Si0 2/2 , SiO(CH(CH 3 ) 2 =CH) 2/2 , (CgH 5 ) Si0 2/2 , (Q H > 2 Si0 2/2 (CH 3 ), (CgH^) 
Si0 2/2 , SiO(CH(C 10 H 7 CH 2 CH 2 ) 3 ) m (CH 3 ), (CgH 5 CH 2 ) Si0 2/2 (CH 3 ), (CgH 2 Br 3 CH 2 CH 2 ) Si0 2/2 , 
-(CH 2 CH 2 ) (CH 3 ) Si0 2/2 , and -(CH 2 CH 2 ) 2 Si0 2/2 can be mentioned (CH 3 ). 
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[0053]In order that the content of 2 organic-functions siloxane units may not reduce hardness 
required for an optical lens, it is preferred to consider it as 60% or less, and it is preferred to 
contain not less than 5% in that a mechanical strength is given. 

[0054] Structural units other than the siloxane structural unit as used in the field of this invention 
mean the structural unit containing silicon atoms other than siloxane units. Specifically, the 
structural unit which has the combination of those other than siloxane bonds, such as a silazane, 
polysilane, sill phenylene, and a sill alkylene, is said. 

[0055]It can ask for the content of each siloxane units with sufficient accuracy by measuring the 
solid high-resolution 29 Si-NMR spectrum ( 29 Si-MAS) of the optical element after fabricating. 
[0056]The example of a chemical shift value in which the peak corresponding to each structural 
unit in a solid high-resolution 29 Si-NMR spectrum is detected is shown below. 
[0057] 

(CH 3 ) 3 Si0 1 /2 6-8 ppm. (CH 3 ) 2 Si0 2/2 -17.8— 23.0ppm SiO(CH 3 ) 3/2 -65— 66ppm SiO(CgH 5 ) y2 ~ 
78ppm SiO 4/ , 2 -105 - solid high-resolution 29 Si- of -106 ppm optical element. The fixed-quantity 
value (mol%) of each structural unit with sufficient accuracy can be obtained by measuring the 
area percentage of each peak in an NMR spectrum ( 29 Si-MAS). 

[0058]The method of the optical lens which has silicon system resin of this invention putting one 
sort or two or more organopolysiloxane, a hardening agent, and a catalyst into a metallic mold, 
and stiffening is used preferably. 

[0059]As a hardening reaction, a room-temperature-curing reaction, an ultraviolet curing 
reaction, an electron beam hardening reaction, and a heat-curing reaction can be mentioned. A 
heat-curing reaction is preferred in respect of productivity. 

[0060]As a heat-curing reaction, dehydration condensation, dealcoholization condensation, 
dehydration condensation, peroxide bridge construction, and an addition condensation reaction 
are mentioned. An addition condensation reaction is preferred at the point of not spoiling light 
transmittance of an optical element. As a catalyst of an addition condensation reaction, a 
platinum compound is used preferably. 

[0061]The synthesizing method of organopolysiloxane is known conventionally well to a person 
skilled in the art, and is publicly known. For example, it is obtained by carrying out the 
cohydrolysis of hydrolytic Silang, such as chlorosilicane corresponding to each siloxane units, 
and alkoxysilane. 

[0062]When fabricating by the addition condensation reaction using a platinum catalyst, the 
weight average molecular weight 300-100000 and an end — or, One sort which has alkenyl 
groups, such as a vinyl group and an allyl group, in a side chain, or one sort of two or more 
organopolysiloxane ingredients and the weight average molecular weight 300-100000, Or it is 
preferred to carry out heat cure for about 3 hours, and to fabricate at the temperature of 100 ** 
- 200 ** from 10 minutes, using two or more ORGANO hydrogen polysiloxane components as a 
hardening agent. As for the quantity of a platinum catalyst, 0.1 to 1000 ppm is preferred. 
[0063]As a hardening agent, the organosilicon compound shown by the following general formula 
in addition to the ORGANO hydrogen polysiloxane can also be used. 

[0064](CH 3 ) a -Si(R6) 3 _ R6 expresses an organjc group among an r Q-Si(R6) 3 - a -(OSiH(CH 3 ) 2 ) a type, 
Q is an aromatic hydrocarbon group of bivalence, and a is an integer of 1-3 ( 2 HSiO). An example 
is shown below. 
[0065] 

[Chemical formula 1] 
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CH 3 
(HSiO) 2 - 
CH 3 



CH 3 
(OSiH) 2 
CH 3 



CH 3 CH 3 
(HSiO) 2 -Sr 
CH 3 



CH 3 CH 3 
Si— (OSiH) 2 
CH 3 



CH 3 CH 3 
(HSiO) 2 -Si— V 
CH 3 



CH 3 CH 3 
— (OSiH} 2 
CH 3 



CH 3 CH_ 
(HSiO) 2 -Si— p 
CH 3 



[0066] 

[Chemical formula 2] 

CH 3 CH 3 
(HSiO) 3 -Si— \ )—Si— (OSiH) 3 



CH 3 CH 3 
Si— (OSiH) 2 
CH 3 



CH 3 



(HSiO) 3 -Si-/^~( 
CH 3 ' 



(HSiO) 3 -Si-^ ^3^~ (0 ^ Hh 



CH 3 CH 3 

[0067]The organosilicon compound shown with a following general formula can also be used. 
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[0068] 

R8 is univalent hydrocarbon, respectively among [ R7 ] the R7(R8)(H) Si-Q-Si(H) (R8) R7 above- 
mentioned type, and Q is a divalent organic group containing aromatic hydrocarbon. An example 
is shown below. 
[0069] 

[Chemical formula 3] 




[0070] 

[Chemical formula 4] 
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HSi 





CH 3 
•SiH 
CH 3 




[0071]The organopolysiloxane which has alkenyl groups, such as a vinyl group and an allyl group, 
in the end used for this invention, or a side chain Chlorosilicane, Methyltrichlorosilane, 
dimethyldichlorosilane, phenyltrichlorosilane, A chlorosilicane compound with publicly known 
diphenyl dichlorosilane etc. and the publicly known chlorosilicane compound which has a vinyl 
group and an allyl group in intramolecular can be blended in various kinds of combination, and it 
can compound a cohydrolysis or by alkoxylating and making it condense further. 
[0072]It is possible to control branching and the network structure of organopolysiloxane, the 
kind of reactant group, quantity, a molecular weight, viscosity, etc. by the kind, compounding 
ratio, and reaction condition of the chlorosilicane compound to blend, and it is possible to adjust 
various organopolysiloxane. 

[0073]Various kinds of chlorosilicane compounds are marketed from the Dow Corning 
corporation (U.S.) and Shin-Etsu Chemical Co., Ltd. For example, the following chlorosilicane 
compounds are written in the silicon compound reagent catalog of Shin-Etsu Chemical Co., Ltd. 
[0074]tetrachlorosilicane (a trade name, LS-10) and trichlorosilane (a trade name.) LS-20, 
methyltrichlorosilane (a trade name, LS-40), and vinyl trichlorosilane (a trade name.) LS-70, 
dimethyldichlorosilane (a trade name, LS-130), methylvinyl dichlorosilane (a trade name, LS-190) 
and trimethylchlorosilane (a trade name.) LS-260, divinyl dichlorosilane (a trade name, LS-335), 
dimethylvinylchlorosilicane (a trade name, LS-380) and allyldimethylchlorosilicane (a trade name.) 
LS-650, 4-chlorophenyl trichlorosilane (a trade name, LS-915), phenyltrichlorosilane (trade name 
LS-920) and cyclohexyltrichlorosilane (a trade name.) LS-970, benzyltrichlorosilane (a trade 
name, LS-1465), p-toluyl trichlorosilane (a trade name, LS-1480) and methylphenyl 
dichlorosilane (a trade name.) LS-1480, phenylvinyl dichlorosilane (a trade name, LS-1980), 
dimethylphenyl chlorosilicane (a trade name, LS-2000), octyltrichlorosilane (a trade name, LS- 
2190), Methylphenyl vinylchlorosilicane (a trade name, LS-2520), triphenylchlorosilicane (a trade 
name, LS-6370), tribenzyl chlorosilane (a trade name, LS-6800). 

[0075]As organopolysiloxane which has a vinyl group and an allyl group in an end or a side chain, 
what is shown with the following average composition formula is illustrated. 
[0076]An example is shown below. 

[0077]in the following descriptions — Vi — a vinyl group and Me — a phenyl group and Benzy 
show benzyl, Toly shows a tolyl group, and, as for a methyl group and Ch, CIPh shows a mono- 
KURORU phenyl group, as for a cyclohexyl group and Ph. 



[0078](ViMe 2 SiO 1/2 ) g . (PhSi0 3/2 ) fa . (Ph 2 Si0 2/2 ) c . (Me 3 Si0 1/2 ) g . (PhSi0 3/2 ) fa . (PhViSi0 2/2 ) o . 
(Si0 4/2 ) d . (ViMe 2 Si0 1/2 ) a . (MePhSi0 2/2 ) fa . (PhSi0 3/2 ) c . (Me 3 Si0 1/2 ) rf . (ViMe 2 Si0 1/2 ) g . 
(MePhSi0 2/2 ) b . (PhSi0 3/2 ) c . (Ph 3 Si0 1/2 ) d . (ViMe 2 Si0 1/2 ) g . (ViPhSi0 2/2 ) fa . (TolySi0 3/2 ) c - 
(Me 3 Si0 1/2 ) d . (PhMe 2 Si0 1/2 ) g . (MePhSi0 2/2 ) fa . (ViMeSi0 2/2 ) c - (PhSi0 3/2 ) d (Me 3 Si0 1/2 ) a 
(MeBenzySi0 2/2 ) b (MeSi0 3/2 ) c (Ph 2 ViSi0 1/2 ) d (Me 3 Si0 1/2 ) g (MeViSi0 2/) 2b (PhSi0 3/2 ) c(CIPh) 
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(Si0 3/2 ) d (Me 3 Si0 1/2 ) a (ChPhSi0 2/2 ) b (PhSi0 3/2 ) c (ViPh 2 Si0 1/2 ) d (however) a-d is less than 
one positive number, and the sum total of a-d is 1.0 in each formula. 

These organopolysiloxane can be obtained by a publicly known method of carrying out the 
cohydrolysis of the ORUGANO halo silane corresponding to each constitutional unit in the 
above-mentioned formula. 

[0079]The ORGANO hydrogen polysiloxane is also compoundable using various kinds of 
chlorosilicane compounds which have the hydrogen atom which combined a vinyl group and an 
allyl group with a silicon atom like organopolysiloxane which it has in an end or a side chain. 
[0080]For example, both-ends trimethylsiloxy group blockade methil hydrogen polysiloxane, A 
both-ends trimethylsiloxy group blockade dimethylsiloxane methil-hydrogen-polysiloxane 
copolymer, Both-ends dimethyl hydrogen siloxy group blockade dimethylsiloxane, A both-ends 
trimethylsiloxy group blockade methil-hydrogen-polysiloxane diphenyl siloxane copolymer, (CH 3 ) 
A copolymer which consists of 2 HSi0 1 / g 2 unit, and Si0 3 ^ 2 unit, (CH 3 ) A copolymer which 
consists of 3 Si0 1 / 2 unit, (ch 3 )2 H ^'^1 / 2 unit ' ancl ^'^3 / 2 unit ' ^ H 3^ A copolymer etc. which 
consist of 2 SiH0 1 ^ 2 unit, ^ c H ) 3 Si0 1 ^ 2 unit, and Si0 3 y 2 unit are mentioned. 

[0081]As for the ORGANO hydrogen polysiloxane component used when producing an optical 
lens, and the organopolysiloxane ingredient which has a vinyl group and an allyl group in an end 
or a side chain, fully dissolving is preferred in order to make light transmittance of the obtained 
optical lens high. 

[0082]as opposed to organopolysiloxane ingredient 100 weight section to which the loadings of 
the ORGANO hydrogen polysiloxane have a vinyl group and an allyl group in an end or a side 
chain — **** for 5 - 300 weight sections — things are preferred. In order to make hardness of 
the obtained optical lens high enough, it is preferred that the loadings of the ORGANO hydrogen 
polysiloxane are five or more weight sections, and it is preferred to increase the loadings of the 
ORGANO hydrogen polysiloxane at the point which improves light transmittance. 
[0083]Although a platinum catalyst is preferably used as a reaction catalyst at the time of using 
an addition condensation reaction for a hardening reaction, the complex of denaturing alcohol 
things, such as platinum black, a platinic chloride, chloroplatinic acid, and chloroplatinic acid, 
chloroplatinic acid, and olefins, etc. are mentioned, for example. 0.1-1000 ppm of the amount of 
the catalyst used is 5-200 ppm still more preferably preferably to the total quantity of an 
ingredient. 

[0084]As organopolysiloxane which forms the silicon system resin used for this invention, 
Average composition formulas are R4 a (C n H 2n+P b^W-a-b) /2 ( nere )- R4 is organic groups other 
than a hydrogen atom, a hydroxyl group, an amino group, a halogen atom, or an alkyl group, It is 
a> 0 and b> 0, and it is 0<a+b<2 and n expresses a positive integer. What was formed from the 
constituent containing the organopolysiloxane expressed is preferred, and n= 1, i.e., a methyl 
group, is especially preferred. This is because it can deal in high light transmittance in the 
wavelength zone where the obtained optical lens is large. It is preferred that it is the range of 0< 
a<1 and 0.5< b<2 respectively as a and b. 

[0085]As organopolysiloxane which forms the silicon system resin used for this invention, 
Average composition formulas are R5 c (H) d SiO ( 4 _ c _ d ) / 2 (here). R5 is a hydroxyl group, an amino 
group, a halogen atom, or an organic group, and is c> 0 and d> 0, 0<c+d<2 — it is — it is 
because being formed from the constituent containing the organopolysiloxane expressed is 
preferred and this can deal in high light transmittance in the wavelength zone where the obtained 
optical lens is large. It is preferred that it is the range of 0< c<1 and 0.5< d<2 respectively as c 
and d. 

[0086]It is the most desirable mode that silicon system resin used for this invention is the 
silicone resin formed from said organopolysiloxane, and said optical lens is an optical lens which 
consists of this silicone resin. 

[0087]The ORGANO hydrogen polysiloxane component, an organopolysiloxane ingredient which 
has a vinyl group and an allyl group in an end or a side chain, Reinforcement nature bulking 
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agents, such as fumed silica, may be used in the range in which light transmittance of an optical 
lens is not reduced in order to raise a mechanical strength of an optical lens other than a 
catalyst. Chain organopolysiloxane of the average molecular weights 3000-100000 may be used 
as the 3rd polymer component in order to adjust hardness and viscoelasticity of mold goods. 
[0088]It is possible to fabricate with molding methods, such as injection moulding, extrusion 
molding, and cast molding, as a forming method at the time of fabricating an optical lens which 
consists of thermosetting silicone resin preferably used for this invention. 
[0089]When an optical surface applies an optical lens which has silicon system resin of this 
invention to a lens of aspherical surface shape, it has the various characteristics of this 
invention and an optical lens also with the transfer nature of a metallic mold good moreover and 
a good wavefront aberration of a lens of aspherical surface shape is obtained. That in which at 
least one optical surface is aspherical surface shape is desirable still more preferred, and both 
sides of a lens of aspherical surface shape are the things of aspherical surface shape. 
[0090]In the optical lens which has silicon system resin of this invention, JIS-A hardness can 
obtain the high optical lens of the mechanical strength which has hardness of 85 or more. 
[0091]The optical lens which has silicon system resin of this invention can provide an 
antireflection layer, in order to raise light transmittance. A hard court layer may be provided for a 
base material and surface crack prevention. 

[0092]Like the above-mentioned, in order to make light transmittance raise further, an 
antireflection film can be given on the surface of an optical lens. As an antireflection film, even if 
it is a monolayer, it may be a multilayer film produced by laminating the thin film in which 
refractive indicees differ, and if reflectance is reduced, an inorganic substance or an organic 
matter is also possible. 

[0093]However, in order to think surface hardness and prevention of an interference fringe as 
important, it is most preferred to provide the monolayer which comprises an inorganic substance, 
or a multilayer antireflection film. As an inorganic substance which can be used, an oxide or 
fluorides, such as a silicon oxide, an aluminum oxide, zirconium oxide, oxidation titanium, cerium 
oxide, oxidation hafnium, and magnesium fluoride, are mentioned. 

[0094]It can give by what is called PVD, such as ion plating, vacuum deposition, and sputtering. 
[0095]Since a base material is silicon system resin, when the optical lens of this invention uses a 
silicone hard court agent, it has the strong point in which there may not be any primer layer 
regularly used in order to improve the adhesive property of a hard court layer and a base 
material. 

[0096]a hard court layer — good — better — what carried out spreading hardening of the 
coating composition which uses the following (b) and (**) as the main ingredients as an example 
is mentioned. 

[0097](b) More than a kind of a silane compound which has a reactant group more than a kind at 
least 

[0098](**) A silicon oxide, antimony oxide, zirconium oxide, tungstic oxide, Metal oxide particles, 
such as tantalum oxide and an aluminum oxide, titanium oxide, More than a kind chosen from 
composite metal particles which covered tin-oxide particles with composite metal particles of 
composite metal oxide particle tin oxide and tungstic oxide or more using two of cerium oxide, 
oxidation zirconia, a silicon oxide, and iron oxide 

[0099]Ingredient (**) is an effective ingredient, in order to adjust a refractive index of a hard 
court layer and to raise hardness. As for thickness of a hard court layer, 0.2 micron - about 10 
microns are usually good. They are 1 micron - about 3 microns more preferably. 
[0100] 

[Working example]An embodiment and a comparative example are given to below, and this 
invention is explained to it still more concretely. 

[01 01]in the following descriptions — Vi — a vinyl group and Me — a phenyl group and Benzy 
show benzyl, Toly shows a tolyl group, and, as for a methyl group and Ch, CIPh shows a mono- 
KURORU phenyl group, as for a cyclohexyl group and Ph. 

[0102]The organopolysiloxane ingredients 1-8 which have the vinyl group used for the 
experiment below and an allyl group in an end or a side chain, and the ORGANO hydrogen 
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polysiloxane components 1-3 are shown. 

[0103]These organopolysiloxane was compounded by carrying out the cohydrolysis of a publicly 
known synthesizing method, i.e., two or more hydrolytic silane compounds. A concrete 
synthesizing method is shown below. 

[0104]After mixing organopolysiloxane 1Vi(Me) 2 SiCI and (Ph) SiClg and (Me) 3 SiCI and (Ph) 
(Toly) SiCI 2 , the cohydrolysis of the water was added and carried out. With water, vacuum 
concentration was carried out and the organopolysiloxane 1 was fully obtained after washing a 
resultant. 

[0105]Combination was changed using other chlorosilicane compounds and the 
organopolysiloxane 2-6 was compounded. Average composition was searched for after 
composition by the fixed quantity of Si by 29 ShNMR method, 1 H-NMR method, and the ICP 
method, and an ultimate analysis method. 

[0106]Average composition was shown using average composition formula R x SiO / 2 . 

[0107]Organopolysiloxane 1Vi Q05 Ph l 10 Toly 0 20 Me 0 25 Si0 1 2Q organopolysiloxane 

2Vi 0.10 Pn 1.32 Me 0.06 Cn 0.10 SiO 1.21 organopolysiloxane 3Vi Q 1Q . (CIPh) 0 .i5 Pn 0.95 Me 0.50 SiO 1.15 

organopolysiloxane 4Vi Q08 (Benzy) 0 50 Pn 0 60 Me 0 48^' < - ) 1 17 or g an °P o| y siloxane 5V'ooi Me 1 g7 . 

Si0 1 Q1 organopolysiloxane 6Ph 1 g 3 Vi Q 01 SiO-j Q3 organopolysiloxane 7Vi 004 MeQ 10 Ph-| 3 gSi0 1 24 

organopolysiloxane 8VL in Me. c^SiO, , ,. . . . t ori ORGANO hydrogen 

b K 3 0.10 1.50 1. . The copolymer which consists of a 20 ' b 

polysiloxane 1 both-ends trimethylsiloxy group blockade methil-hydrogen-polysiloxane ORGANO 

hydrogen polysiloxane 2(CH 3 ) 2 HSi0 1/2 unit, and Si0 4 / 2 unit. (Copolymerization ratio 8/.) 2) 

ORGANO hydrogen polysiloxane 3H 1 ggMeg^SiO-! 31 organosilicon compound-1 H(CH 3 ) 2 SiOSi 

(OSi (CH 3 ) ( 2 H)) (C 6 H 5 ) C 6 H 4 Si. (CgH 5 ) The OSi(OSi (CH 3 ) ( 2 H)) (CH 3 ) 2 H embodiment 1 

organopolysiloxane 1 100 weight sections, Ten weight sections and isopropanol solution (0.2 

weight % of platinum content) 1 weight section of chloroplatinic acid were mixed for five weight 

sections and the ORGANO hydrogen polysiloxane 1, the organopolysiloxane 6 was defoamed by 

vacuum churning, and a silicone resin composition was prepared. This silicone resin composition 

was poured into a lens molding die of 3 mm in diameter, and 20-piece picking at 40 atmospheres, 

and was heated for 10 minutes at 145 **, and lens mold goods of one side aspherical surface 

shape by cast molding were obtained. A mold-release characteristic from a metallic mold was 

also good, and a lens of an excellent article was obtained altogether. Monotonous mold goods (8 

cm in diameter and 1.8 mm in thickness) were also produced to physical-properties evaluation. 

As a result of measuring light transmittance of a field (400 nm - 850 nm) about monotonous 

mold goods, light transmittance was not less than 85%. 

[01 08] 100 weight sections and the organopolysiloxane 6 for the embodiment 2 
organopolysiloxane 1 Five weight sections, The lens mold goods of one side aspherical surface 
shape were obtained for the ORGANO hydrogen polysiloxane 1 like Embodiment 1 using ten 
weight sections and isopropanol solution (0.2 weight % of platinum content) 1 weight section of 
chloroplatinic acid. The mold-release characteristic from a metallic mold was also good, and the 
lens of the excellent article was obtained altogether. Monotonous mold goods (8 cm in diameter 
and 1.8 mm in thickness) were also produced to physical-properties evaluation. As a result of 
measuring the light transmittance of a field (400 nm - 850 nm) about monotonous mold goods, 
light transmittance was not less than 85%. 

[01 09] 100 weight sections and the organopolysiloxane 2 for the embodiment 3 
organopolysiloxane 3 80 weight sections, 20 weight sections and isopropanol solution (0.2 weight 
% of platinum content) 1.1 weight section of chloroplatinic acid were mixed, the ORGANO 
hydrogen polysiloxane 1 was defoamed by vacuum churning, and the silicone resin composition 
was prepared. This silicone resin composition was poured into the lens molding die of 3 mm in 
diameter, and 20-piece picking, and was heated for 15 minutes at 150 **, and the lens mold 
goods of the one side aspherical surface shape by cast molding were obtained. The mold-release 
characteristic from a metallic mold was also good, and the lens of the excellent article was 
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obtained altogether. Monotonous mold goods (8 cm in diameter and 1.8 mm in thickness) were 
also produced to physical-properties evaluation. As a result of measuring the light transmittance 
of a field (400 nm - 850 nm) about monotonous mold goods, light transmittance was not less 
than 85%. 

[01 10] 100 weight sections and the organopolysiloxane 2 for the embodiment 4 
organopolysiloxane 4 80 weight sections, Five weight sections and isopropanol solution (0.2 
weight % of platinum content) 1.1 weight section of chloroplatinic acid were mixed for 15 weight 
section and organosilicon compound-1, the ORGANO hydrogen polysiloxane 1 was defoamed by 
vacuum churning, and the silicone resin composition was prepared. This silicone resin 
composition was poured into the lens molding die of 1 mm in diameter, and 16-piece picking at 
40 atmospheres, it heated for 15 minutes at 150 **, and the lens mold goods of the double-sided 
aspherical surface shape by cast molding were obtained. ****** from a metallic mold was also 
good and the lens of the excellent article was obtained altogether. Monotonous mold goods (8 
cm in diameter and 1.8 mm in thickness) were also produced to physical-properties evaluation. 
As a result of measuring the light transmittance of a field (400 nm - 850 nm) about monotonous 
mold goods, light transmittance was not less than 85%. 

[01 1 1] 1 00 weight sections and the organopolysiloxane 6 for the embodiment 5 
organopolysiloxane 1 Five weight sections, Ten weight sections and isopropanol solution (0.2 
weight % of platinum content) 1 weight section of chloroplatinic acid were mixed, the ORGANO 
hydrogen polysiloxane 2 was defoamed by vacuum churning, and the silicone resin composition 
was prepared. The lens mold goods of double-sided aspherical surface shape were obtained like 
Embodiment 4 below. ****** from a metallic mold was also good and the lens of the excellent 
article was obtained altogether. Monotonous mold goods (8 cm in diameter and 1.8 mm in 
thickness) were also produced to physical-properties evaluation. As a result of measuring the 
light transmittance of a field (400 nm - 850 nm) about monotonous mold goods, light 
transmittance was not less than 85%. 

[01 1 2]30 weight sections and the organopolysiloxane 5 for the embodiment 6 organopolysiloxane 
1 100 weight sections, The lens mold goods of one side aspherical surface shape were obtained 
for the ORGANO hydrogen polysiloxane 1 like Embodiment 1 using 20 weight sections and 
isopropanol solution (0.2 weight % of platinum content) 1.1 weight section of chloroplatinic acid. 
The mold-release characteristic from a metallic mold was also good, and the lens of the 
excellent article was obtained altogether. Monotonous mold goods (8 cm in diameter and 1.8 mm 
in thickness) were also produced to physical-properties evaluation. About monotonous mold 
goods, the light transmittance of the field (400 nm - 850 nm) was measured, and a result and 
light transmittance were not less than 85%. 

[01 13] 100 weight sections and the organopolysiloxane 5 for the embodiment 7 
organopolysiloxane 7 Ten weight sections, 20 weight sections and isopropanol solution (0.2 
weight % of platinum content) 1 weight section of chloroplatinic acid were mixed, the ORGANO 
hydrogen polysiloxane 1 was defoamed by vacuum churning, and the silicone resin composition 
was prepared. This silicone resin composition was poured into the lens molding die of 5 mm in 
diameter, and 20-piece picking at 40 atmospheres, it heated for 10 minutes at 145 **, and the 
lens mold goods of the double-sided aspherical surface shape by cast molding were obtained. 
Monotonous mold goods (8 cm in diameter and 1.8 mm in thickness) were also produced to 
physical-properties evaluation. As a result of measuring the light transmittance of a field (400 
nm - 850 nm) about monotonous mold goods, light transmittance was not less than 85%. 
[011 4]20 weight sections and isopropanol solution (0.2 weight % of platinum content) 1 weight 
section of chloroplatinic acid were mixed for 100 weight sections and the ORGANO hydrogen 
polysiloxane 1, the embodiment 8 organopolysiloxane 8 was defoamed by vacuum churning, and 
the silicone resin composition was prepared. This silicone resin composition was poured into the 
lens molding die of 3 mm in diameter, and 20-piece picking at 40 atmospheres, it heated for 10 
minutes at 145 **, and the lens mold goods of the double-sided aspherical surface shape by cast 
molding were obtained. The mold-release characteristic from a metallic mold was also good, and 
the lens of the excellent article was obtained altogether. Monotonous mold goods (8 cm in 
diameter and 1.8 mm in thickness) were also produced to physical-properties evaluation. As a 
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result of measuring the light transmittance of a field (400 nm - 850 nm) about monotonous mold 
goods, light transmittance was not less than 85%. As a result of measuring the light 
transmittance of a field (250 nm - 900 nm), light transmittance was not less than 80%. 
[01 1 5] 1 00 weight sections were mixed for the embodiment 9 hydrogen polysiloxane 3, 20 weight 
sections and isopropanol solution (0.2 weight % of platinum content) 1 weight section of 
chloroplatinic acid were mixed for the organopolysiloxane 8, it defoamed by vacuum churning, and 
the silicone resin composition was prepared. This silicone resin composition was poured into the 
lens molding die of 0.3 mm in diameter, and ten-piece picking at 40 atmospheres, it heated for 10 
minutes at 145 **, and the lens mold goods of the double-sided aspherical surface shape by cast 
molding were obtained. The mold-release characteristic from a metallic mold was also good, and 
the lens of the excellent article was obtained altogether. Monotonous mold goods (8 cm in 
diameter and 1.8 mm in thickness) were also produced to physical-properties evaluation. As a 
result of measuring the light transmittance of a field (400 nm - 850 nm) about monotonous mold 
goods, light transmittance was not less than 85%. As a result of measuring the light 
transmittance of a field (250 nm - 900 nm), light transmittance was not less than 80%. 
[01 16] 100 weight sections and the organopolysiloxane 1 for the comparative example 1 
organopolysiloxane 6 Ten weight sections, Lens mold goods of one side aspherical surface shape 
were obtained like Embodiment 1 except having used 15 weight sections and isopropanol solution 
(0.2 weight % of platinum content) 1.1 weight section of chloroplatinic acid for the ORGANO 
hydrogen polysiloxane 1. Although a mold-release characteristic was good, hardness was slightly 
insufficient as an optical lens a little low. Monotonous mold goods (8 cm in diameter and 1.8 mm 
in thickness) were also produced to physical-properties evaluation. As a result of measuring light 
transmittance at 250 nm about monotonous mold goods, light transmittance was 5% or less. 
[0117]Lens mold goods of double-sided aspherical surface shape were obtained by injection 
molding process using a lens molding die of 3 mm in diameter, and 16-piece picking using the 
AKURI pet VH (made by Mitsubishi Rayon) which is the polymethyl methacrylate resin for plastic 
lenses marketed comparative example 2. A mold-release characteristic from a metallic mold was 
insufficient, and three defective moldings occurred among 16 pieces. Monotonous mold goods (8 
cm in diameter and 1.8 mm in thickness) were also produced to physical-properties evaluation. 
As a result of measuring light transmittance at 250 nm about monotonous mold goods, light 
transmittance was 5% or less. 

[0118]the you pyrone S2000 (the Mitsubishi Gas Chemical make.) which is the bisphenol A type 
polycarbonate resin for plastic lenses marketed comparative example 3 The lens mold goods of 
double-sided aspherical surface shape were obtained by injection molding process using the lens 
molding die of 1 mm in diameter, and ten-piece picking using the number average molecular 
weight 24,000. The mold-release characteristic from a metallic mold was insufficient, and ten 
defective moldings occurred among ten pieces. Monotonous mold goods (8 cm in diameter and 
1.8 mm in thickness) were also produced to physical-properties evaluation. As a result of 
measuring the light transmittance at 250 nm about monotonous mold goods, light transmittance 
was 5% or less. 

[0119]The content (%) of two organic functions which constitute lens mold goods, three organic 
functions, and 4 organic-functions siloxane units, and various physical properties were measured 
by the method shown below, and were evaluated. 

[0120]Measurement of the content (%) of two organic functions of lens mold goods, three organic 
functions, and 4 organic-functions units: It ground, after freezing mold goods with liquid nitrogen, 
and the 29 Si-NMR spectrum of mold goods was measured using solid high-resolution FT-NMR 
equipment. In order to measure mol% of a basic constitution unit with sufficient accuracy, a fixed 
quantity of high-precision 29 SiMAS(s) were used for the measuring method. A measuring 
condition is shown below. 
[0121] 

Equipment JEOL 270EXWB (made by JEOL Co., Ltd.) 

Measurement core 29 Si [ The data point 8192 and the sample takeoff point 2048 Measuring 
method 29 Si-MAS pulse width 4.2microsec (90 29 Si pulse) ] Observation frequency 53.54 MHz A 
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range of observations 10000 Hz A data point 

Addition repetition pd = 20 sec The number of addition 6400 times Sample number of rotations 5 
kHz Measurement temperature A tetramethylsilane was used for a standard of a room 
temperature chemical shift. 

[0122]A refractive index: A refractive index of mold goods was measured using the Abbe 
refractive-index meter (trade name 2T made from ATAGO). 

[0123]Birefringence: Phase contrast (nm) was measured with automatic double reflex measuring 
apparatus. 

[0124]Light transmittance: Light transmittance of a field (400 nm - 850 nm) was measured with a 
visible ultraviolet spectroscopy photometer (Hitachi recording spectrophotometer). Light 
transmittance of a field (250 nm - 900 nm) was measured with an ultraviolet visible near-infrared 
spectrophotometer (Jasco V570). 

[0125]Heat resistance: After neglecting mold goods in a 150 ** dryer for 2 hours, mold goods 
were observed with viewing and a "film orientation viewer" (trade name of the Unitika research- 
laboratory company). 

[0126]And what 0 and either were accepted to in what change of modification, a crack, surface 
degradation, coloring, etc. is not accepted to at all was made into x. 

[0127]Hardness: According to JIS7215, JIS-A hardness was measured using the durometer. 
Since hardness was [ things / 85 or more ] insufficient as a plastic lens about ** and less than 
80 thing about 0 and less than [ - ] 85 and 80 or more things, it was considered as x. 
[0128]Saturation water absorption: Based on JIS7209 (measuring method of the water 
absorption of a plastic), it measured using the specimen (8 cm in diameter, and 1.8 mm in 
thickness). 

[0129]About Embodiments 1-9 and the comparative examples 1-3, (%) and content of three 
organic functions of plastic lens mold goods and 4 organic-functions units, a refractive index, a 
double reflex, hardness, heat resistance, and saturation water absorption were measured, and the 
result was shown in Table 1. 
[0130] 

[Table 1] 
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[0131]When the radiationproofing test (a room temperature, 30 days) by a xenon long life 
weather meter (Suga Test Instruments Co., Ltd. make WEL-6 X-HC-EC) was done about the 
lens mold goods of Embodiments 1-9, neither generating of a detailed crack nor coloring was 
accepted. 
[0132] 

[Effect of the Invention]It excels in an optical property with a low double reflex and light 
transmittance high [ a refractive index is high, and ] in a short wavelength region by this 
invention, The optical lens which can reduce the manufacturing cost which can fabricate at once 
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the small optical lens which has heat resistance, low absorptivity, and high hardness, and 
moreover has the outstanding moldability, and also many was able to be provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An optical lens which has silicon system resin with which it is satisfied of the following 
conditional expressions, and is characterized by the minimum effective radius of an optical 
surface being 0.03 mm or more 3.00 mm or less. 

(A form of R1Si0 3/ , 2 ) Number [ of silicon atoms carried out ]/. (Total of a silicon atom) >0 
(number of silicon atoms which carried out form of Si0 4/ , 2 )/(total of silicon atom) >=0{(number of 
silicon atoms which carried out form of R1 Si0 3 / 2 )+(number of silicon atoms which carried out 
form of Si0 4/ , 2 )} x100/(total of silicon atom) >=5% — here — R1 — a hydrogen atom. They are a 
hydroxyl group, an amino group, a halogen atom, or an organic group. 

[Claim 2]The optical lens according to claim 1, wherein volume of said optical lens is below 100 
mm 3 . 

[Claim 3]The optical lens according to claim 1 or 2, wherein said silicon system resin satisfies 5% 
<=(number x100 of silicon atom which carried out form of R1 Si0 3/ , 2 )/(total of silicon atom) 
<=90%. 

[Claim 4]The optical lens according to claim 1 or 2, wherein said silicon system resin satisfies 5% 
<=(number x100 of silicon atom which carried out form of R2R3Si0 2/2 )/(total of silicon atom) 
<=60%. Here, R2 and R3 are a hydrogen atom, a hydroxyl group, an amino group, a halogen atom, 
or an organic group respectively. 

[Claim 5]An optical lens given in any 1 clause of Claims 1-4, wherein 15-100-mol% is an aromatic 
group among substituents combined with a silicon atom contained in said silicon system resin. 
[Claim 6]An optical lens given in any 1 clause of Claims 1-4, wherein more than 20mol% is an 
alkyl group among substituents combined with a silicon atom contained in said silicon system 
resin. 

[Claim 7]The optical lens according to claim 6, wherein said alkyl group is a methyl group. 
[Claim 8] An optical lens given in any 1 clause of Claims 1-4, wherein more than 20 mol % is a 
hydrogen atom among substituents combined with a silicon atom contained in said silicon system 
resin. 

[Claim 9] As for said silicon system resin, average composition formulas are R4 a (C n H 2n+P ^'0(4- 
a-b) /2 ( nere )- R4 is organic groups other than a hydrogen atom, a hydroxyl group, an amino 
group, a halogen atom, or an alkyl group, It is a> 0 and b> 0, and it is 0<a+b<2 and n expresses a 
positive integer. Claims 1-4 forming from a constituent containing organopolysiloxane expressed, 
or an optical lens given in any 1 clause of 6 thru/or 8. 

[Claim 10]The optical lens according to claim 9 characterized by being n= 1 among said average 
composition formula R4 a (C n H 2n+1 ) b SiO (4_ a _b) / i- 

[Claim 1 1]The optical lens according to claim 9 or 10, wherein said organopolysiloxane has an 
ANIKENIRU group. 

[Claim 12]As for said silicon system resin, average composition formulas are R5 c (H) d SiO ( 4 _ c _ 
d ) / 2 (here). R5 is a hydroxyl group, an amino group, a halogen atom, or an organic group, and is 
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c> 0 and d> 0 — 0<c+d<2 — it is — an optical lens given in Claims 1-4 forming from a 

constituent containing organopolysiloxane expressed, or any 1 clause of 8. 

[Claim 13]Claims 1-4 having the spectral transmittance of not less than 80% to a wavelength 

zone (250 nm - 900 nm), or an optical lens given in any 1 clause of 6 thru/or 12. 

[Claim 14] An optical lens given in any 1 clause of Claims 1-13 which said silicon system resin is 

silicone resin, and are characterized by said optical lens consisting of this silicone resin. 

[Claim 15]The optical lens according to claim 14 which said silicone resin is a heat-hardened 

type, and is characterized by having used an addition reaction for a heat-curing reaction, and 

being formed. 

[Claim 16]The optical lens according to claim 15 using a platinum compound for a catalyst of 
said heat-curing reaction. 

[Claim 1 7]An optical lens given in any 1 clause of Claims 1 -1 6 having the transmissivity of not 
less than 85% in a wavelength zone (400 nm - 850 nm). 

[Claim 18]An optical lens given in any 1 clause of Claims 1-17, wherein JIS-A hardness is 85 or 
more. 

[Claim 19]An optical lens given in any 1 clause of Claims 1-18, wherein at least one optical 
surface has aspherical surface shape. 

[Claim 20]The optical lens according to claim 19, wherein both sides of an optical surface have 
aspherical surface shape. 



[Translation done.] 
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uyxiz&mft^g.a&TZttwzMz. 6 o%ar 
bthzbmuK, mmmmi$z.&&xiz5% 
&±^ti^btmtivK 
[0054] *«wc»r^ ym)mmx9Y^m 
mmibii^u^yw-mx^imw^i^tm 
&#m^o. mmz\±, y^-fy. y 

^7x~y>\ y)VT)V^vymcoyu^ym^M 
[00 5 5] &yn^y^m^mitf&Bltz®cD 

^mwwmmm™ s ;-nmr^7 wm 29 

S i -MA S ) £iJ£t" S^fct i 9 ffiSH 
[00 56] mfomji-mW 2 S i -NMRX^ hMZ 

[0057] 

6 — 8p pm 
-17. 8 23. Oppm 

-6 5' — 6 6p pm 
-7 8p pm 
- 1 0 5 1 0 6p pm 

[0058] *m<amtmmttt&%&mu>x 

li. l«^/t{i1*i*w^;^V^yyn^y. «fl; 
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»tllfW13 0 0-1 0 oooowia. £fc 
Wtfflk LTfflWt 1 0 0°O-2 0 0°C<7)SST*1 0# 
aMHK£0*J±0 . 1 P P mfrt> 1 0 0 0 p p mtfjfr ± 
[0063] mimit LX\±*iVf]J)\A Foy'i^ 

[0 0 6 4] ((CH 3 ) 2 HSiO) a -Si(R6) 
3 _ a -Q-Si (R6) 3 _ a - (OS i H (CH 3 ) 2 ) a 
5S«K R6(i»3££flU Q{±3I^5r#KKfti<« 

[0065] 



CH 3 

(HSiO) ? -Si— (T V— Si— (OSiH) 2 
CH 3 CH 3 



- h3 PV\y\ ™ 3 ■ 

1SiO>,-3i— f V-f ^— Si— (OS 



? H3 ? Hs /~A /~A '^ 3 ^ 
isiO) 2 -si— S^/— ° \_/ 3i— (0 ? iH): 



iSiO) 2 -Si-f>- Si— Si— (0^iH) ; 
CH 3 — CH 3 — CH a 



[ o o 5 9 ] wfbRtet L-cttjewwfcKu;. mm® 

[00 60] ftHroEi: failM**^ JMT^n- 

;m&£\ M7mm^. j*-***m mm. mm&K 

[00 6 1 ] jjvMfyWJ ^n^y^j^&Jifti* 

[0062] &Mmzm^&mm&&mtz£ *)sm 

-flMSli. Sfi^^fi 3 0 0-1 00000.* 

S£ its i a* tzimwma \) > n^+f-yj& 




[00 66] 
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CH 3 jr^, ch 3 

(HSiO) 3 -Si— ? V-Si— (0SiH) 3 



HSi^T J— SiH 



{H3iO) 3 --Si— / 



CM 3 
Si-(0SiH) 3 



CH 3 



(HSiO) 3 -Si— ^\ Si_ (°f iH >3 

CH 3 X=/ X==/ CH 3 

[ 0 0 6 7 ] jgfc, TIEHR^-eS^tLS 

[00 68] 

R7(R8) (H)Si-Q-Si(H) (R8)R7 
±IEst+R 7 , R 8 li-Wi-Ffi 1 i^lttltfc 0 - 

[00 69] 
[fc3] 



CU 3 
HSI 
CH 3 



CH 3 



[0070] 
[€4] 

CH 3 CH 3 



CH 3 
SiH 
CH 3 



toot 



ISi — ? V- Si— O-Si — ? s 



[ 0 0 7 1 ] *^0fl(;ffll ^iU»*^(WI(Ct: -;i-a 
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ftTft iz b" - U JVm^-f h ? p p y 5 

[00 72] K^fS ?any5y{^WI, 

«f s c: t s&fnrtg-c* o . zmttiw/xv yp^ 

[00 73] #l«^nay5yO«^'^ ■ 3-- 
yy- 3-^y-y 3 y . (influx* (tt) 

[00 74]ff7?ony7y(In^ l LS-1 
0) , hy?ppy?y (ffiifiKS. LS-20) , 
;PbiJ?ony7y(ffiffi«, LS-4 0) , b~^h 
'J^nny^y (ISAA, LS-7 0) . y'^fA-y^ 
OUy^y (ffitft^ LS-1 30) . ^f-./l/t"-/!/^ 
?ODy5y (ifiiHrfc, LS-1 90) , H^tVI^ 
onyjy (tt^, LS-260) , W—jVi/tu 
ny^y (ffiflKfe, LS-3 35) , *J**)VZ-M 
any?)' (4°^, LS-3 80) . 
?uuz/y> (ffifir£, LS-650) , 4-?no7 
i^fiJ?OPy5y (iSiftfc, LS-9 1 5) , y 
!-;^iJ?nny5y (ffifn^L S - 9 2 0 ) , y? 
PM^L-h 'J ^PP^y ((%&£, LS-97 
0)^yy>b^nny7y(»«, LS-1 4 
6 5) . p->/K/^^nny5y (i&ft^ LS 
-1480) , ^Wi^y'^ony^y (ffi B n B 
LS-1 48 0) , 7i-;k'^y7nny7y 

(ffiift£. LS-1 980) , y^f/L7x-/^oo 

y?y (i» B ^, Ls-2ooo),^f;^^n 

Oy^y (jSn n n^. LS-2 190), >W7i^ 
t'-;^nOy7y (In n ^, LS-2520) , I- 'J 
7s-/^nDy5y (SSI LS-6370) , h 
VKyi/!U7nni/yy (ffi n a n ^. LS-680 0) „ 

[0075] t'-f]^7vn&&i&&$mm&rt& 
[0076] ttTizmmit^t* 

[00 77] HT^IBfsti^T V i iib"~7^ M e 

fcMf-rt^ Chiiy^pA^y^x, Phii7i-^ 

Benzyli\yy/H, To 1 ytthU/l^ C 

i Phii^y^o^x^H^t. 

[00 78] (V i Me 2 S i 0 1/2 ) a (Ph S i 
0 3/2 ) b (Ph 2 S i 0 2/2 ) c 

(Me 3 S i 0 1/2 ) a ( PhS i 0 3/2 ) „ (PhV i S 



i0 2/2 ) c (Si0 4/2 ) d 

(ViMe 2 S i 0 1/2 ) a (Me PhS i0 2/2 ) b (P 
hS 1 0 3/2 ) c (Me 3 S i 0 1/2 ) d 

(ViMe 2 Si0 1/2 ) a (MePhSi0 2/2 ) b (P 
hS i 0 3/2 ) c (Ph 3 S i 0 1/2 ) d 

(ViMe 2 S i 0 1/2 ) a (Vi PhS i 0 2/2 ) b (T 

0 1 y S i 0 3/2 ) c (Me 3 S i 0 1/2 ) d 
(PhMe 2 S i 0 1/2 ) a (Me PhS i0 2/2 ) b (V 

iMeSi 0 2/2 ) c ( PhS i 0 3/2 ) d 
(Me 3 Si0 1/2 ) a (MeBenzySi O z/2 ) 

b (Me S i 0 3/2 ) B (Ph 2 V i S i 0 1/2 ) d 
(Me 3 Si0 1/2 ) a (MeViSi0 2/2 ) b (PhS 

i0 3/2 ) c ( (C 1 Ph) S i0 3/2 ) d 
(Me 3 Si0 1/2 ) a (ChPhSi0 2/2 ) b (PhS 

1 °3/2 ) o (V i Ph 2 S i 0 1/2 ) d 

H1U a-diil*SOIE«i:T'*0- &5£ti}^T 
a-dc0^ftt±l. 0T"*S) 

int^^y^y^p^-tyjiXiE^tfcft^^ 

[0079] itfWiJtM HOy'xy^'JyOWt 

h*-;i^>r y /i* & 5WH!i fc#t s y ^ u 

yp^y 2: RatSSMFflaBte L^7K*M^ fc^Tt 
S#l^?OPy7yf^i^I^TMtSW^* 

[0080J tflRif. M^bU^f-Zl/^P^^atfH 
y-f/WW Knyxy^'JyoJfty, WtMVVti- 
^yp^yafjffyyf-^yp^-ffy ■ y-f/l^M Hp 
y'l^'j yp^-ty^a^-fr. H^s^f-AoM h 

'jy. f-;i^yp^ys^isy f-/LA-f Fny'x y*°y yn 
df-^y ■ y'7x-/L yp^y4±Mii-#;, ( ch 3 ) 2 h 

S i O in miLt S i 0 3/2 Wifc^&l>*fi^ 
(CH 3 ) 3 S i O iri mib (CH 3 ) 2 HS i 0 1/2 ip.{i 
tS i0 3/2 Wlt*^=5rl)ftfi^#:, (CH 3 ) 2 Si 
H0 1/2 #.fit (C 6 H 5 ) 3 S i 0 1/2 Jji{ifc S i o 3/2 # 

[008 1 ] 3t^fflLyx^^»-f-^>^tffl^i>^;^' 
Fnyx y*°y yp^ftf yjs^-t b~ /kS^r y 
>i-m £ MW?mmz~%t h mvaj x y y p *v y 

[0082] itfi,iiJ)\A Hpy'xy^yyp^f-yto 

TT/^V^y yn^rty^l 0 OfiMfJt^LT 5- 

3 o osifjffli^^ lm. # ^tutm-mv 

yx&)im.^% j 7fm< thtzmz\i^ JvViiJ>\A LP 
y*x y^y ^u^yaM^ifi 5SMa5J3Lht**S i 

py'x y^ y yp^-9-y«iE^a^tMBDt- 1> ' t **if * 
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[0083] mk%.mizmns.-&%.m$:m^hW!CQ%.m 

^7y<v?. imm~&&. sit&ii, mm&mm 
«7/^-;pfsi, mfc&£wtxu7 ■< >w±com 

xmt<no. i-ioooppm, mzmt<i± 

5-2 00ppmtftl>. 

[oo84] ifwmzmv^tiummim^mm-h 

(C n H 2n+1 ) b S iO (4 _ a _ b)/2 (ZZX\ R4ii** 

mw^mmx-hn. a>o, b>oT"&o. o<a + 

b<2t*0> nfiiE^BSf ) •C'HSfil. 

/ *° U y n * y ^Iff s AM £ ft 

tziocntmtL<, #tn=l . flll*)^ f-;U£#Jja L 

a, bfcLTii#*0<a<l. 0. 5<b<2<5DffiH 

[ 0 0 8 5 ] X. *HBBKffl^^sa*«fflll*»jS 
■fS*/k?/jff J fc L"C(i, WIWtfR 

5 C ( H ) d S i O (4- c -d) /2 R 5 

> 0 Xfo "5 . 0 < c + d< 2 ) "C^SftS*/!^ 

JE^ ijfcgflBSfcfc ft v a £ £ t * 

i>W'W. X> c s dfc lTfi#^0<c<K 0. 

5 < d < 2 commx-h izt mn u\ 
[0086] ^mizm^frmmmmv, mm 

^ y yxxh hzbvmutu mmxh & . 

[0 0 87] jJvMf^W Kny'i^'Jyn^yi 

«tw&££ i*5±$ tfs a wr^ffl y y *£>M3SS*£ 

h g WT'¥%$H^* 3000-100000 tOiMW^" 

;^V^U^o^tfy^®3«^Uv-^tLTffl^ 

[0088] jfwmznt i <m^t>tL&mumi> v 
at tTj±atajj£j& ffLftum 

ffit i 9 £ fc ^ffiT'* l> . 

[0089] ^m<m*mmi^tim^yx 

£ , ft^WiWrn^Kwi- > XdaEtS ; fc Hi 
•9. *^£7)a^c7)#|4^f#b. ^£->£M«iS^ffi 



mvyxt>mt>tih« mmmtcnvyxii.. ^%<t 
[0090] ^wm^mmm^-ttm^mvyx 

KiJWtJi, J I S-A«fi?#8 SJSLhiOSSSr^rrS 
K^S^ftV^fflP-yX^ff^ i fc^'T*^ s . 

[0091] set, *»^g^fsii^^t-i>^ffl 

[0092] fra^rt < . ytmrnrnzmzr -yrs-^ 
S3ttotc^ffl^yx^ffl^»±K^ft-ri t * { 

<. KmcrMmiiz mx-Mui. mmxh fim 

mx^mxht. 

[0093] U»U *ffi^S«^*S^K±^Mffi 

tiximmm. Kil.:-: : nU.y ;t ; •• 
A, K-fC^y-^A, IMt-b'J^A, ^t^7-^i,, 

[0 0 94] ^y71/-f^/. KSH*. 
^ U y^tov^l. p v D&t i ixm-fz b 
5. 

[0095] *%B^^fflL-yx(±aff^'a«^fflii 
ry4-7-mm<xh^bvvommh. 

[0096] f\-Y^~Ym<nmLmbLXTil 

( >f ) , ( o ) z^Mftbt&z-T 4 yfwmzm 

[0097] (4)>y%<b h-ma±<^M!&'m^ 

[oo98] ( o ) wamm, mitryr^y. mit=J 
)ia-?72,, mit^yyxTy, Mik?y?>u. mcr 

«±^^ti^int«8fit^x fc iKt^ y 
yx^ycoM^mmnTxmkxxmmtmuz 

[ 0 0 9 9 ] Jfi* ( n ) K 3- MOJa^^lffl 

-b*3-hJB»J¥^l±ii^0. 2i?ny-l0i?n 
ygg* ! J;i-\ i9ff^L<«il 3?ny-33?oy 

[0 100] 
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[0101] KXTiOWMtetiViXV i i±b"-;I/S, Me 

Benzyli\yy/H, To 1 y&bVJlM. C 
1 PhKy?W|/7x-/H^t, 
[0102] jaTKHl»KfflV^h*^t*^T'J;P*S: 

[0103] ^tL^fOTT/^yrKU yo^y«;£»s9 

[0104] ^-^y^u^n^yi 

Vi (Me)jSiCK (Ph) SiCl 3 , (Me) 
3 SiCl. (Ph) (To 1 y ) S i C 1 2 £ri&£U; 

Jiifi, «ES«tr^^v^y>p^> i m 

■k. 

[0 1 0 5] SK, ffi«0?noi'5V'ft:£*£fflVvttH 
;t;l/^V*°y yn^y-2-6 Srilr 
fKLfc. £fKft, 29 S i -NMR^, 1 H-NMRS, 
I C PffitJ: £ S i fiOJSL at^TMBaf^Jfffifc J 0 

[0 10 6] T^fflfig^Rx S i 0 ( ,. l)/ iSMf* 

[0 10 7] ^/^iJi/D^y 1 

V i o.o5 Phi. i 0 To 1 y 0 .2oMe 0 . 26 S i O 1-20 

Vi 0 , 10 Ph lf32 Me 0 . 06 Ch 0 . 10 S i 0 li21 
Vio.i 0 (CI Ph) 0 .i 6 Ph 0 . 96 Me„. 60 SiOi. 15 
Vi 1J8 (Benzy) 0t 60 P h 0 , 60 M e 0 . 48 S i O 

1.17 

Vi 0 .oi Me i.97 S i °i.oi 
Ph1.93Vio.01 S i Oi. 03 

V i 0 . 04 Me 0 . 10 P h u 38 S iO U4 
Vio.ioMei.^Si O t . 2 0 

tf/ktfyvW Kny'iy^ijyn^tyi 
S*Sbyxf^yn^-yMI^f;P^4 Fny'iV 

*°yyn^y 

(CH 3 ) 2 HSi0 1/2 *{4tSi0 4/2 #fifc*^^ 

(**£rt8/2 ) 
i[)VffJ>\4 Fny'x^iJ ynwy3 



Hi.ooMeo.3sS iOi, 31 
£«S*ft-^- 1 

H(CH 3 ) 2 SiOSi (OSi ( ( C H 3 ) 2 H ) ) 
(C 6 H 5 ) C 6 H 4 Si (C 6 H 5 ) OSi (OSi ( (C 
H 3 ) 2 H) ) (CH 3 ) 2 H 

mmi 

i^u^y 1 £ 1 o OfiMSI. ^^v*° 
y>-n^y6J5MfigP. *)VitJ>\4 FnyxV*' 
'J^n^y 1 £ 1 OHiMMtetl«-{ V7n 

rtj-mm. ( e^#*so . 2 m.m.% ) 1 aMs&si 
^ l . jt^awt »mu. yu3- ymmm&m 

m . 2 0 ffliK *? o v yximmmz 4 0 «eti±a 
u i4 5°c-c-i o^msp»L. aM«ti;i>frffi# 
j»fm<D u yx'iif^it „ h n 

tfISin n p (Eg 8 cm, J?S 1 . 8mm) himi 
Jt. ¥«c^n a nt^T . 400nm-850 nm«f 

[o 1 0 8] mmm2 

jt)VtfStfVi/v*V-> 1 i 1 0 OfiMIP, :*;M?V;tf 
y^n^y6^5«*g|5, «7A^Py'i^ 

y^n^yi^i om^, *Mta£it?Myyn^ 
j~}vmw. (e^-**o. 2M»%) ifi*as*ffl^ 

TUffeM 1 £ H«t LTJVffi^l3tffi«9V yxtt n n 

tmhtvk.. ttz, mmmm^mm^ (wise 

m,f3l. 8mm) tfHKW:. TWfib^ 
T, 4 0 0 nm~-8 5 0 n m<nffi&<?)%^kW$:Wg. I 

[0 1 09 3 HJ6M3 

sjvMfysKy yn^ty3j 1 o ofifigp, jjvMfy* 
*°y ynJf^y 1 £ 2 oasgiJ&tflgfta&KcM yr 

n/N7-;Hi(a#MlO. 2MM%) 1. IMS 

»8ft£i«ILfc. i«yya-ytSH^Mft£. us 

S tutu . 2 i) «y.];m, > ZiHim&Wl-i&Al . 1 5 

o -ex- 1 5 inaMfe i . &mm t= <k s mmtmm 
x&&cDu>xtfmiitz> at, mmwmz^mfc 

S» n n (tg8cm, JS$1. 8mm) M^SU^ 
MlIOUT, 4 0 0 nm-8 5 0 n m^Ii»8<7)3ftf 

[0110] HS6M4 

3uVi3JitVisu$;*ryA*\ o OSMSL *;^y^ 
y>-n^y2£8 0SSgp, J[)VH;>\4Yu~Jx.> 
^y yo^f-ff y 1 £ l *«gS€^rft- 1 £ 

^wmmfmc&m?>A y/nAv-« (e^ 
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^rso. 2mm%) 1. isssp^i^u x^w 

y> 'J 3->f|}Ig$M^S:ttfl] mm, 1 6f0E'K)l- 
y 1 4 0 MET/ftA U 1 5 0 T7C 1 5 # 

ui l . affls^ t i s y y xjjag 

cm. 8mm) himLtz. fS«nl^^ 

t, 4 0 0nra-8 5 0 n m<73^<7Mft§S££iI£L 

[Oil 1] M4M5 

^/k/y y*"y yp^fy 1 £ 1 0 0fiig|5, ^;k#y*° 
yynWy6£5fiSS5, ^!VfjJ)\A FnyxV^ 
y yn^y 2 £ 1 OSfifi&ymB^KcM VTn 

; n° j -/mm ( a o . 2 sm% ) 1 sms ^ m 

L . JMff £ i yffiJiSLT. y 'J r? - yffllia^ft 
mm Uz . EIT»4 t LTW Wiffi 
c^yyxMftW^ M^^SflM £ 
•c^^yyx^f^ti/-^ 4/^, »wafflt¥« 

(ES8cm, J¥§ 1 . 8mm) LfBRLfc. 
J^ffytftt^lvt, 4 0 Onm-8 5 0 n mSDiiis&Dftjg 

^^ijgt^g*. %mm±8 5%w±?h->K, 
[oi i 2] mmm6 

*/Mfs#v yp^y i & 3 ofi*as. ^xf^sJf u 

yodf-tfySSr 1 0 0MMSR, tMyAO'Dyx^ 
sjf'J yodf-9-y 1 Sr 2 OMU, ifrffcB&lfcO'f VTn 
;V-/MSJS (S&***0. 2SM%) 1. 

^fflv^-rnitM 1 1 nmiz ixmmmmmv >x 

V>Xtf%htitz, ttz, fttt;«l:fl«« (E 
S8cm, JJ£ 1 . 8mm) tf^Dt. ¥«?F« 
OUT, 4 0 0 n m~8 5 0 n m<^#<7)368j$fs&il 
SUSS. *^*{±8 5%JJUiTS)^^o 

[oi 13] mmmi 

Jvvitf;xvvu*-*i->7* i o ofiia?, wy* 
y yu^y 5 £ 1 OSfigp, W/A-fHoyiy 
*°y yodf+fy i £ 2 ofifigp, &tf&m£M<04 v 
ra^y~Mm (B^*fi0. 2SS%) ISMS 
£iI£U lafftiWiSLT, y'J3-yffifliffl 
JjgftfctHKU:. 'J r?-y«tMMtlj£E@5m 
m , 2 0 MS 0 CO y y 1 4 0 SU±TiiA 
L , 14 5 °CT" 1 0 ftmim I , I £ Mffl# 

«M^«wyyx'^,a&#^ 0 mmamw 

(ISScm, J|E£ l . 8mm) t>ft*Ufc. 
^^KJ&ftfc-^T, 4 0 0 nm-8 5 0 nm<7)W) 

[0114] ®SM8 

A Kny'i y*°y yn^f-tfy 1 £ 2 ofiiSS, SiflSfl: 



B&HtfM yrn^v-;WWfa ( 6#^r* 0.2s* 
%) lfiSS^M^L, X^MfffciDMSLT, yy 

3-y»ita^&tssL^ 0 i«y y 3-yfiit« 
m*mm 3 m m , 2 0 to d 05 y yxmm^mz a 0 

METiiAL. 14 5°CT'l O^SP^L. 

KMttt^fT". ^T^ n n n <7)yyX^'f#A,ix^ 0 
t»I¥ffifflt¥Sfi!c© n n n (fig 8 cm. if§ 1 . 8m 

m ; 1 tm 1 tz mmmz'»>-z , 4 0 0 n .« - « 

8 5%ill±.Z'fc~?fz« X. 2 50 nm-9 0 0nm«| 
«co*iiii*^aKL/S|g|l. *SS*(48 o%iy±t- 

[01 1 5] mmM9 

a>t ^ny'xy^yyn^-tfy3^i oofttgL ^-/p 
^v*°y yD^ftysj 2 osssl a^-fke^Kio 
^vr^v^is (a^^so. 2aa%) is 

mmm% zvmifz. ;©yj3- y fssia^ft * 
0. 3mm, iQ\mncovyxmm&mz4om£ 
T-a a l . 1 4 5°ct" 1 0 ftrmu» 1 . as^® 1 4 § 

ffiBWIifco^ y XiSjftftSflfc . 

ttt^Sfc, ^T^i^i/yx^fi^^. ttz. w 

IfifflUffiM (ESS cm, J¥S 1 . 8 mm) h 
\mLtz. TSMto^T, 4 0 Onm-8 5 0 n 
mi?5fRJfc03Kaai*S:MSLfe*S*, 5KSii*(48 5% 
£LJ:T*ofc. X, 2 5 0 nm~~9 0 0 nmfffiffllVSt 

m-mmit i mm - mmm* 8 o ",44±-c,.r> o 

[01163 Jt«EM l 

^W7#'JynJfty6^l 0 OSMgp. ^;^V^ 
'Jyn^t> 1 ir 1 OSSgp, ^;^V^>f Foy^y 

*°y yD^-9-y i & i 5iiMy'taafi©^ vx 
n^v-^fs (a^wao. 2sa%) 1. in& 
Mzm^tzwmmtm 1 1 R«t LTfrffi#«H^ 

«yyx^ H n n ^t#it 0 fl^!ttJ4S#TJ)o^*s, ®$ 
^^fi< i/yXb LXli^^+^Th -> fz . 

IttlfWtTSSSfn (ttfi8 cm, JJ£ 1 . 
8mm) ^ffStyc. ¥«BKffy n D n tO^T. 2 50nm 
tcfc (t S *S»^«?e L yc*g* , 3teii»(i 5 %JilT 

[0 117]ib«^J2 

tfjjR^iiT v 77Xf y y xffl^" y y ^;^y y y 
yy-MfliT'&STy-y^'ybvH (=iW3y 

») Sffl^T. Eg 3 mm, 1 6fIJXD«yyX«ffl 

^kmv^mmmz x y MH#«ffl««« y y x 

1 6 ffl* 3 fflU^ L/So ^ /S . ftttfFttffl C 
n n n (ESS cm, 1 . 8mm) Mmifz. 
jaat^^T, 2 5 0 nm(Cfctt£3\:iiii*^il7Et/S 



[0 1 18]Jt«M3 

flJ|R$ tlX V>S 7° yXi- >y ? lx yXffl h"X 7 x 7-/1^ A 
T-sKU MfflgT"*l>i-b°ny S 2 0 0 

0 (Hi!#7^1L lW&fi2 4, 000) 

^t.ifiimm, i o ffljx o a) v yxmm^M 
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